Literature Overview
According to psychological models of skill acquisition, a skill formation starts with general knowledge that experience gradually transforms into more specialized knowledge, a so called skill (Anderson, 1982) . The brain records general knowledge through mental representations that specify actions required to adequately perform a task (McCormick, 1976) and that are augmented with (a) preconditions for carrying out each action and (b) a representation of each action's outcomes (Taatgen, Huss, Dickison and Anderson, 2008) . These mental representations are stored in the declarative memory so that the action's knowledge is available upon request (Anderson, 1987) . The procedural memory maps the retrieved knowledge onto an action (Anderson, 2007; Taatgen et al., 2008) .
Selecting a mental representation to map onto an action is a complex process largely governed by the environment or context (Prinz, 1997) . The environment cues a needed mental representation that is then retrieved from one's memory (Prinz, 1997) . The individual interacts with the environment through the perceptual system by collecting perceptual input (Prinz ,1997) . The brain uses this perceptual input to align the observed contextual conditions with the preconditions and outcomes of available mental representations (Taatgen et al., 2008) . The mental representation whose preconditions and expected outcomes match the perceptual input is selected for mapping onto an action (Taatgen, 2005; Taatgen et al., 2008) .
When a match is found, the brain creates a primitive rule, also called a production, that links the perceived input to the action. The production specifies (1) the circumstances under which it can be applied, and (2) an action (what should be done when this production is applied).
Since action choice requires numerous mental operations (the retrieval of mental representation (knowledge) from declarative memory, adding it to the procedural memory, testing this knowledge for applicability, and linking this knowledge to the action), the brain combines several productions to simplify this process and directly associates perception and action.
Productions that fire in sequence are united into a single production through a production compilation mechanism (Anderson, 1982 (Anderson, , 2004 . For instance, if the first production uses perception to make a request to declarative memory, whereas the second production uses the retrieved fact to perform an action, then the production compilation process encodes the two operations into a single rule that links the perception directly to the action (Taatgen et al., 2008) .
The action choice is now faster since the process of retrieving knowledge from the declarative memory is bypassed (Anderson, 1982; Taatgen, 2005; Taatgen et al., 2008) .
The new production, which links the contextual properties to the action, will be used only when it has a high utility value (Taatgen et al., 2008) . The first time a production is created, its utility value is set to zero, but it usually increases whenever this production is recreated (Anderson, 1982; Taatgen et al., 2008) . Once the new production is recreated enough times, its utility value nears the old production's utility value, ensuring that the new production is likely to persist (Anderson, 1982; Taatgen et al., 2008) . The utility value accumulates slowly (as it is a learning process), because the new production must be recreated many times, and it represents a function of how frequently the production is recreated.
Therefore, psychology defines skills as a set of environmentally structured productions (Taatgen et al., 2008) . This environment-driven approach to action choice has two limits concerning the action's definition. First, information about the context is unavailable or one is unable to evaluate sufficient contextual properties. The choice of action is then governed by the individual's internal state/understanding of the world (Taatgen, 2007) . Psychological models of skill acquisition use the minimal control principle to balance the context with the individual's internal worldview. When possible, control is derived from the environment/context, or bottom up. The top down approach, derived from the internal state/worldview, is used only when necessary (Taatgen, 2007) . The second problem is that the declarative memory might lack a mental representation with the preconditions and outcomes that match the perceived input. In this case, experiments show that participants simply discover the relevant knowledge of action by drawing analogies from their existing knowledge (Anderson, 1982) or by taking a random action (Taatgen et al., 2008) . If they perceive that this action brings them closer to the goal, a new record is created with the original perceptual state as a precondition and the resulting perceptual state as a post-condition (Taatgen et al., 2008) .
In sum, the psychological models of skill acquisition suggest that individuals select the knowledge of action largely based on the contextual properties in which they are placed. When missing, the needed knowledge can be learned with the learning process's efficiency depending on one's current stock of knowledge, quality of one's cognitive system, and frequency with which the new knowledge is recreated.
Analytical Model
We use the psychological understanding of skill acquisition to explain how trust emerges. Our main premise is that exhibiting a certain level of trust is an action. If this is the case, one can argue that trust is influenced by four forces, with each forming a corresponding component of trust:
(1) A Crystallized Component (the first CC) represents one's knowledge of various trust levels that can be exhibited towards others under certain circumstances. It takes the form of mental representations stored in one's declarative memory or its buffers. This knowledge derives both from cultures prevalent in one's society and one's personal experience with trusting others.
(2) A Contextual Component (the second CC) consists of the contextual properties that individuals perceive and use for matching preconditions and outcomes of mental representations to determine which knowledge should be mapped onto an action. (4) A Contact Component (the fourth CC) reflects the frequency with which the individual is in contact with others in the given context. Since we focus on trust towards other people, we believe that the interaction with others determines how frequently the new operator is recreated that links the context's perceived properties to the optimal trust action.
The trust formation process can be modeled by combining the four C-components as follows (see Figure 1 ). An individual needs to choose the level of trust to display towards other individuals in a certain context. The contextual properties are observable. The individual is endowed with a cognitive system of a certain quality and with a crystallized component consisting of mental representations that each store knowledge about how much trust to exhibit towards other people. Formed through cultural and personal experiences with others, each of the available mental representations is augmented with (a) the preconditions under which a certain level of trust should be displayed and (b) the representation of expected outcomes that exhibiting this level of trust under the given circumstances leads to. We use the trust formation description above to establish links between the four components and explain peculiarities in their joint impact on trust.
Proposition 1:
We expect the context to be the strongest predictor of social trust levels.
The principle of minimal control is the key rationale behind this expectation, according to which the contextual component's properties are more important in forming trust than the individual's internal representation of the world. One's understanding of the world, as shaped by the culture or experience with others, can influence trust formation when information about the context is unavailable or one is unable to evaluate sufficient contextual properties.
Proposition 2:
We expect that context impacts trust more strongly when individuals already trust others. Our point of departure is that good contexts activate mental representations containing high trust levels. In order for the brain to activate such a mental representation, it must already exist in the declarative memory or its buffers. If the brain has not yet crystallized a mental representation of the trust level required for this context, it may take longer before the right trust level is reached and stored as a new record. Establishing a new record can be a slow process, since it involves learning by randomly selecting trust levels and analyzing each action's consequences. Random selection may involve errors and is unlikely to lead immediately to the optimal trust level. For any given context, activating existing mental representations hence produces a more optimal trust level than choosing a trust level through random selection. When placed in a good context, individuals who display high trust are more likely to choose the right trust level than individuals who lack such experience.
Proposition 3:
We expect the trust building process to be more efficient for individuals who possess the knowledge of trust that is closer to the optimal trust level for the given context.
Any new knowledge of trust is usually derived by drawing analogies from the individual's existing knowledge (Keil, 1989; Wittenbrink, Hilton and Gist, 1998) . This means that a sudden leap from distrust to complete trust is unlikely to occur for individuals who lack experience in displaying high trust levels towards other people. Rather, trust levels gradually increase as more and more trust is displayed.
Proposition 4:
We expect that the context's impact on trust is stronger for individuals with a more developed cognitive system. Action choice includes numerous mental operations (perceiving the context's current state, processing the perceived information, matching the perceived contextual characteristics to mental representations' preconditions and outcomes, creating a new production, etc.). As such, an individual's general cognitive abilities may determine how fast and how well the brain performs mental operations that underlie the matching, coupling, mapping, and learning processes required to create a new production.
Mental operations are usually faster and more efficient for individuals who possess better cognition. Hence, improving contexts will have a greater impact on trust for such individuals.
Proposition 5: We expect that the context's positive impact on trust is stronger for individuals who interact more frequently with others in this context. This is because a new production is used when it has a high utility value. The production's utility value is a function of how often the new production is recreated. This, in turn, depends on the number of incidents that require trust in the given context. Since we define social trust as trust towards other individuals, the need to trust others obviously emerges when individuals interact with each other. We propose that the new context's impact on trust is stronger for individuals with more social contacts.
We use the above propositions to postulate the following hypotheses: 
Data and Methods Description
To test our hypotheses, we utilize the public-use data from the Programme for the International Assessment of Adult Competencies (PIAAC) conducted in 2012. This database is unique because it provides a great number of skill relevant variables while also containing the measure of social trust (see https://www.oecd.org/site/piaac/surveyofadultskills.htm for a more detailed description of the PIAAC survey). Our sample includes Belgium (Flanders), the Czech Republic, Denmark, Estonia, Finland, France, Germany, Ireland, Italy, Japan, Korea, the Netherlands, Norway, Poland, the Russian Federation, the Slovak Republic, Spain, Sweden, the United Kingdom (England and Northern Ireland), and the USA. Australia, Austria and Canada are excluded from the analysis since data for many variables used in the analysis are not made available in the public-use dataset for these countries.
We utilize the following set of variables to empirically test our hypotheses (see Table 1 for descriptive statistics). Table 1 
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Dependent Variable
We limit our trust operationalisation to the faith in others measured through the extent to which the respondents agree with the statement that they can only trust a few people completely. The response scale varies from 1 "strongly agree" to 5 "strongly disagree."
Independent Variables
The crystallized component is operationalised through one's current stock of knowledge to trust and one's attitudes towards acquiring new knowledge. The knowledge to trust variable is approximated by the individual's participation in volunteering since volunteering helps an individual develop the knowledge of reciprocity, cooperation, empathy for others, an understanding of the common interest and common good and, as a result, trust (Brehm and Rahn, 1997; Newton, 1999a Newton, , 1999b Paxton, 2002; Putnam, 1995 Putnam, , 2000 Since the PIAAC survey does not provide any questions relevant to meeting people outside job, we limit the contact variable to one's contacts at workplace. Additionally, we select only those contacts in which the individual has an active role while also distinguishing between positive and negative types of contacts. Positive contacts are measured through a synthetic variable constructed by summing up responses to questions about the frequency with which the respondents declare (1) instructing, training or teaching people, individually or in groups, (2) making speeches or giving presentations in front of five or more people, and (3) planning the activities of others. Negative contacts combine active interactions with other individuals involving, however, certain resistance on the part of others, such as (1) selling a product or selling a service, (2) advising people, (3) persuading or influencing people, and (4) negotiating with people either inside or outside one's firm or organization. Each of the questions has a response scale varying from 1 "never" to 5 "every day."
The contextual component is operationalised through the quality of a country's political context, a respondent's job context, and working hours flexibility. The political context variable reflects the quality of the country's institutional environment. Formal institutions are deemed to be conducive to establishing trust, since they enforce third-party agreements (Herreros and Criado, 2008) , enable individuals to pursue redress and restitution when cheated (Rothstein and Stolle, 2001) , and serve as a safety net (Farrell, 2005) . We operationalize this variable through the extent to which the respondent agrees with the statement "People like me do not have any say about what the government does." The response scale ranges between 1 "strongly agree" and 5 "strongly disagree."
The job context narrows the concept of environment to workplace. Workplace characteristics reflect the attributes of an individual's environment and provide the individual with experiences that can be interpreted as general social norms, thereby influencing trust towards other people (Grund and Harbring, 2009 ). The job context variable is operationalised through the question in which the respondents need to self-rate their satisfaction with job by choosing between the value of 1 "extremely dissatisfied" and 5 "extremely satisfied."
Working hours flexibility is expected to capture the degree of control at the workplace (as in Grund and Harbring, 2009 ). More regulation of working hours reflects more control at the workplace, whereas control may teach individuals not to rely on trust (only), but on institutional mechanisms as mistrust is a dominant pattern (Grund and Harbring, 2009 ). This variable is operationalized through the question asking the extent to which the individual can choose or change working hours. The response scale varies from 1 "not at all" to 5 "to a very high extent."
Control Variables
We control for the conventional determinants of trust (as in Christoforou, 2004; Hall, 1999; Van Oorschot and Arts, 2005) , such as respondents' employment status, age, health condition, living with a spouse or partner, the presence of children in the household, and immigration status.
One's employment status is captured by a dummy that takes the value of one if the respondent declares having a paid job. The respondents' age is measured in ten-year bands. Health condition is measured through a question asking respondents to self-rate their health status by using a scale varying between 1 "poor" and 5 "excellent." The living with a spouse or partner variable is a dummy that takes the value of one if the respondent declares living with a spouse or partner. The presence of children in the household dummy takes the value of one if the respondent declares that the household has at least one child. Immigration status is captured by a dummy variable that takes the value of one if the respondent was born in the country where the survey was conducted. We also include mother's level of education to capture the quality of one's early socialization processes.
Methods Used in the Analysis
We use a multilevel analysis as our main method since it accounts for our data's hierarchical structure (Kreft and de Leeuw, 1998; Snijders and Bosker, 1999) . This is necessary to prevent the un-modeled country information from ending up all being pooled into the single individual and ε is the individual-level variance. The STATA gllamm command is utilized to calculate the model's parameters. Since social trust is an ordinal variable, the ologit link is specified together with the binomial family sub-options. Additionally, we include the GLLAMM adapt option, which causes adaptive quadrature to be used instead of ordinary quadrature.
Empirical Results
The base model's results are consistent with the conventional understanding of trust formation processes (see Table 2 ). Employment and better health condition are both associated with higher trust levels (Hall, 1999; Van Oorschot and Arts, 2005) . Trust increases with age (Christoforou, 2004) . Trust levels are also higher for individuals who are married or live with a partner and for individuals who were born in the country where the survey was conducted (Christoforou, 2004; Van Oorschot and Arts, 2005) . Trust is more difficult to form among individuals with children (Hall, 1999; Van Oorschot and Arts, 2005) . We also find a negative association between mother's education level and one's trust scores.
Augmenting the base model with the four components provides support for the 4C-component model of trust formation (see Table 3 ). Individuals who participate in volunteer activities have a greater understanding of trust and tend to exhibit higher trust levels.
Surprisingly, individuals inclined towards acquiring new knowledge have lower trust levels.
More able individuals or individuals with better formal education prove to be more trusting.
Positive contacts, even through job tasks, lead to higher trust levels, whereas negative contacts relate to lower trust levels. The three contextual variables capturing the general political and job environments prove to be strong positive determinants of social trust. Table 2 and Table 3 Our analysis also shows strong interaction effects between the context and the three other components (see Table 4 ). We view this as evidence that learning to trust has an upper constraint, which is formed by the crystallized, cognitive, and contact components and which determines the individual's responses to contextual improvements. When one's current knowledge includes trusting others a lot, considerable changes in the context spur considerable changes in trust levels. When such knowledge is missing, even substantial improvements in the context only modestly impact one's trust scores, which is commensurate with Hypothesis 2. Our results also suggest that the final change in trust levels may depend on the distance between the individual's current knowledge to trust and the level of trust which is optimal for good contexts.
As the distance increases, the positive change in trust levels due to contextual improvements declines. This is in line with Hypothesis 3.
Additionally, the context's overall impact on trust scores proves greater for more able individuals with higher cognitive abilities or better educational backgrounds, which is commensurate with Hypothesis 4. Finally, the frequency of contacts significantly influences contextual variables' impact on trust, with both positive and negative contacts enhancing this impact, which is in line with Hypothesis 5. One should note that the negative contacts' role in trust emergence is relatively small compared to that of positive contacts. Figure 3 presents a four dimensional visualization of this country grouping, whereas Table 5 reports the four components' average values by country group. To analyze how the three trust components can constrain an increase in a country's trust levels when the context improves, we conduct a prediction exercise in which we assign the highest value to the contextual component's items and keep the three other components' measures at their actual levels. The predictions are made using the STATA gllapred option (for more details see Rabe-Hesketh and Skrondal, 2008) . This procedure presupposes first conducting a multilevel analysis of actual trust scores and then calculating the marginal cumulative probability. We calculate a mean value of such predictions for each country and report them in Table 6 as compared to the actual trust score. To simplify the visualization of our results, we create a binary variable for trust by assigning the value of one when the initial trust measure takes the value of four or five and otherwise assigning the value of zero. or relatively developed tradition of volunteering (group two and group five), combined with a high frequency of contacts, will improve trust scores to a greater extent than groups lacking a volunteer tradition, but with relatively good investments in formal education (group three and group six). Nonetheless, both types of groups remain behind Scandinavian countries and the USA in their predicted trust levels.
Overall, both our country grouping and the prediction exercise suggest that the four components must all have good values to lead to high trust levels. When there are imbalances in their level of maturation, the highest trust level cannot be attained. Countries with more developed crystallized and contact components have more opportunities to promote trust formation by improving their context than do countries lacking a volunteer tradition, but with good investments in the population's cognitive development.
Conclusion
This study offers a new trust formation model by utilizing psychology's skill acquisition framework. Accordingly, trust consists of four components: (1) the crystallized component, the current stock of knowledge regarding trust levels to display towards others, (2) the cognitive component, the quality of one's cognitive system, (3) the contact component, the frequency with which one interacts with others, and (4) . Standard errors in parentheses. The list of controls includes the full set of variables from the social trust base model. In Column (1), we restrict our sample to the employed individuals since many of our operationalisations are employment-related. In Column (2), we restrict our sample to people aged between 20 and 65 to avoid a bias caused by the fact that the majority of young people between 16 and 20 are still being educated and hence those in the labor market might not be representative of the young population (Hanushek, Woessman, & Zhang, 2011) . In Column (3), we follow Kuckulenz and Zwick (2003) and restrict our analysis to male employees since the effects of learning for women require a different modelling approach. * p < .10, ** p < .05, *** p < .01 (two-tailed tests). Note: Robust standard errors in parentheses. Column (1) contains the results of an instrumental variable (IV) regression, in which the knowledge to trust variable is instrumented with an individual's working hours per week and countries' mean values for respondents' altruism levels. The altruism variable is operationalised through the question asking the extent to which respondents agree that it is important to help other people and care about others' well-being. The European Social Survey (ESS) data from the year 2012 are used as a source for altruism. Column (2) reports the results for an IV regression, in which the cognition component is instrumented with the mother's immigration background and the respondent's genetics measured through the mother's level of education (Cunha & Heckman, 2008) . Column (3) instruments the contact component with the following set of PIAAC variables: the respondent's work experience length in years, managerial responsibilities, the intensity of computer use at work, the need for further training, the size of job company, and the respondent's job industry code. Column (4) instruments the contextual component with the Freedom House civil liberties index (as in Fidrmuc, 2003) and countries' morale culture calculated as the average of responses to two ESS questions about the extent to which the individual considers it wrong to (1) make an exaggerated or false insurance claim and (2) buy something they think might be stolen. In addition, we include a dummy specifying whether the respondent has a paid job. * p < .10, ** p < .05, *** p < .01 (two-tailed tests). The learning process
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